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FAILURE MODES EFFECTS ANALYSIS (FMFA) - CIL HARDWARE
NUMBER: D5-5-B08-1 .X

SUBSYSTEM NAME: DATA PROCESSING EYSTEM (CFsS)

REVISION: ¥ 0414706
PART DATA
PART NAME PART NUMBER
VENDOR NAME . . VENDOR NUMBER
LRU ' ENGINE INTERFACE LINIT MC405-0008-0013
CONRAC{LEAR SIEGLER/SMITHS INj 7952826-012

EXTENDED DESCRIFTION OF PART UNDER AMNALYSIS;

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 3
THREE

FUNCTION:

UPON COMMAND FROM THE GENERAL PURPOSE COMPUTER'S {GPC) THE EIU
TRANSFERS COMMANDS TO [TS ASSOCIATED SPACE SHUTTLE MAIN ENGINE
CONTROLLER (SSMEC) THE EIU TRANSFERS MAIN ENGINE STATUS DATA TO THE
GPCE, TO AN ONEBDARD RECORDER, THE FM 5-84ND SYSTEM, AND TO THE T-0 (T-
ZERQ} UMBILICAL .
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FalLURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MQDE
' : HUMEBER: D03-5-B0E-1-01

- REVISIONE: 7 0d/14/56
SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DPS) '
LRU: ENGINE INTERFACE UNIT CRITICALITY OF THIS
MTEM NAME: ENGIME INTERFACE UNIT FAILURE MODE: 1/4

FAILURE MODE:
LOSS OF QUTPUT

MISSICN PHASE: FL FRE-LALNCH

LG LIFT-OFF

VEHICLEPRAYLOADAIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
thd ATLANTIS
105 ENDEAVOLUR

CAUSE:

PIECE-PART FAILURE, VIBRATION, CONTAMINATION. TEMPERATURE, CHEMICAL
REACTICN, OFEN OUTPUT CHANNELS, FERMANENT POWER SUPPLY LOSE.
TEMPORARY POWER SUPPLY INTERRUPTION (FOWER-ON-RESET), MULTIPLEXER
INTERFACE ADAPTER {MIA} AND/OR CONTROLLER INTERFACE ADAFTER (ClA) FAILURE.

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) NiA
B) N/&
C) NiA,

PASS/FANL RATIDNALE:

Al

8)

C)

-FAILURE EFFECTS -

{&)} SUBSYSTEM:
NQO EFFECT FIRST FAILURE.
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PASE: 3 PRIMT DATE: 04,2498

FAILURE MODES EFFECTS ANALYSIS (f liisqy = TI1 T AILURE MODE
NUMBER; 05-5-808-1- D1

Bl INTERFAGING SUBSYSTEM(SK
ISH]\IIGLE CHAMNEL POWER-ON-RESET (POR) OR LOES OF SINGLE POWER SUPPLY CAN

CALSE LOSS OF TWO OF THREE MAIN ENGINE COMMAND CHANNELS FOR ONE
COMMAND CYCLE. FOR QOTHER SINGLE FAILURES, LOSS OF ONE GF THREE MAIN
ENGINE COMMAND CHANNELS, POSSIBLY ONE OF TWO STATUS CHANNELS, TWO OF
FOUR GPC CHANNELS {CHANNELS 1 &3 OR 2 & 4), AND POSSIBLY 6D KB TELEMETRY
DATA. FOR TWO OR MORE FAILURES, COMMANDS/DATA TOFROM ASSOCIATED ESMEC

ARE LO3T.

fC) MISSION:
POSSIELE LAUNGH OR MISSION ABQRT.

{Dy CREW, VEHICLE, AND ELEMENT{S):
POSSIELE LOSS OF CREWAEHICLE.

(E] FUNCTIOMNAL CRITICALITY EFFECTS:
CRITICALITY 1/1 BECAUSE OF THE FOLLOWING REASTN.

LOSS OF CREWAEHICLE DUE TG EIU FOWER-ONRESET OR POWER SUPPLY LOS%
DURING LOW LEVEL SENSOR INITIATED MECO RESULTING IN LOSS OF TWO OF THREE
MAIN ENSINE COMMAND CHANNELS FOR ONE COMMAND CTCZLE. LOSS OF COMMAND
CHAMNKMELS MAY RESULT IN VIDLATION QF REQUMREMENT FOR 8 LES MINIMUM OF LOZ
DURING SHUTOOWN (REF. ICD-13M150C0. RFARA. 4.3 B) CAUSING CAVITATION OF THE
MIGH PRESSURE GIDIZER TURBIFUMP (HPOTF).

CRITICALITTY 1R2 BECAUSE OF THE FOLLOWING REASCNG:

MAEIN ENGINE OPERATION WILL NOT BE IMPAIRED AS &4 RESULT OF THE FAILURE OF A
SINGLE COMMARD/STATUS CHAMKNEL. FAILURES OF TWO CHANNELS RESULTS IN LOSS
‘OF COMMAMED CAPABILITY TO THE ENGINE,

PRELADKNIH SIMGLE FAILURE CAM BESULT IN LAUNCH STRUB OR PAC ABORT. FOR
TWWO CHAMNEL FAILURES, IF ASSOCIATED EMGINE HAS BEEM STARTED. |17 WILL RUN
UNTIL DERLETION RESULTING IN CATASTROPHIC SAUTDOWN LINLESS 1T IS MANUALLY
SHUT DOWN (SES OPERATIONAL USE].

ASTEMNT. INABILITY TO THROTTLE UP FROM MINIMUM COMMANDED THRUST LEVEL CAN
LEAD TC AN ABORT. INABILITY TO THROTTLE DOWN MAY INDUCE EXCESSIVE
STRUCTURAL 3TYTRESE ON VEMICLE AMINGR EXCEED AG LIMIT DEPLETION WILL OCCUR
OR FREVALVES WILL 5 SLASED ON THE RUNKING ENGIME AT MECD RESULTING IN
CATAETROFKHIC SAUTOOWVN LINLESS IT i3 MANUALLY SHUT DOWN [(SEE OPERATIONAL
USE).

DURING TWO ENGINE AJORT, Bl FOWER-ON-RESET OR POVER SUPPLY LOSS
DURING LOYY LEVTL SENSOR INITIATED MECO CAN RESULT IN LOSS OF CREWNVEMICLE .
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DUE TO VICLATION OF THE NET POSITIVE BUCTION PRESSURE (NPSP) REGUIREMENT
{REF. ICD-13M15000 PARA, 4.2.2) CAUSING CAVITATION OF THE i-*!F'D‘I'P.

LOSS OF MULTIFLE SH'S PREVENTS PROPER MPS RESIDUAL DUMPS DURING RTLS AND
TAL ABQRTE CAUSING A HAZARDOUS CONDITION.

-DISPOSITICN RATIONALE-

{A) DESIGM:

ALL PARTE ARE MIL-STD-883 LEVEL B PARTS, SCREENED AND BURNED-IN PRIOR T
INSTALLATION AND ARE DERATED 25% TC ORBITER PROJECT PARTS LIST (OPPL)
REQUIREMENTS. EIL'S DESIGNED FOR CUAD REDUNDANCY IN GPC INTERFAGES,
TRIPLE REDUNDANCY iN MAIN ENGINE CONTROLLER INTERFACES, AND DUAL
RELUNDANT POWER, DESIGN ALSC INCORPORATES RELIABILITY, MAINTAINABILITY.
ENVIRONMENTAL AND TRANSPORTABILITY REQUIREMENTS AND OTHER DESIGNS AND

CONETRUCTION PER SPECIFICATION MC408-0008 '

(B} TEST:

SALH UNIT SUBJECTED TQ ACCEFPTANCE TEST FROCEDURE (ATP) TEST (FE1257) AT
VENDOR INCLUDING EXAMINATION OF FRODUCT, INSULATION RESISTANCE TEST,
DIELECTRIC STRENGTH TEST, ACCEPTANCE VIBRATION TEST (AVT). ACCEFTANCE
THERMAL TEST, FUNCTIQONAL, AND POWER VARIATION TEST.

QUALIFICATION TEST {7101326) COMPLETED AT VENDOR INCLUDING FLULL FUNCTIONAL,
FOWER. ELECTROMAGZNETIC COMPATIRILITY (EMC), SALT/FOG, HUMIDITY, VIBRATION,
THERMAL VACUUM, SHOCK, LIGHTNING AND OPERATING LIFE TEST,

GROUND TURNAROUND TEST: ALL TURNAROUND CHECKOUT TSETING 18
ACCOMPLISHED N ACCORDANCE WITH OMRSD.

(C} INSPECTION:

RECEIVING INSPECTION

CERTIFICATES OF COMPLIANCE FOR MECHANICAL PROPERTIES. SHEMICAL
COMPOSITION. RADIOGRAPHIC, AND DYE-PENETRANT INSPECTION OF PROCURSD
CASTINGS ARE MAINTAINED. CERTIFICATES OF COMBLIANGE ARE MAINTAINED FOR
MULTI-LAYER BOARD TEST RESULTS INCLUDING MICROSECTION ANALYEIS AGE
SENSITIVE LOG MAINTAINED. EXTRUISIONS VISUALLY INSPECTED UNDER

MAGNIFICATION. VISUAL/DIMENSIONAL EXAMINATION OF &L INCOMING FARTZ IS
PERFOIMED

CONTAMINATION CONTROL
GUALITY CONTROL VER.FIES FROPER CLEANLINESE PROCEDURES ARE MAINTAINED

ASEEMELYANSTALLATION
CETAILED INSPECTION PERSORMED ON ALL PARTS PRIOR TO NEXT ASEEMELY.
SOLDERING/CRIMPING OPERATIONS VERIFIED. CONFORMAL COAT PREPARATION AND
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODC
KUMBER: pS$-5-B0S8-1- D1

COATING VERIFIED. TORGQUE VERIFIED, ALIGNMENT/DIMENSIONAL INSPECTION
CHECKS DURING CARD CONKMNECTOR ASSEMEBLY.

CRITICAL PFROCESSES
ALL SOLDERING PROCESSES AND CERTIFICATIONS ARE MONITORED AND WVERIFIED BY

INSPECTION PER NHES300, 4 (3A).

TEETING
ALL TESTS. SET URS AND RESULTS VERIFIED BY INSGFECTION.

HANTLINGPACKAGING
HANDLING AND STORAGE PROCEDURES AND EQUIPMENT VERIFIED E-"'f" QUALITY
CONTROL. ELECTROSTATIC DISCHARGE PREVENTION METHODS VERIFIED BY QUALITY

CONTROL.

(D) FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANGMALIES, AND
CTHER FAILURES EXPERIENGED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATABASE.

[E] OPERATIONAL USE:

FLIGHT RULES AMD CREW PROCEDURES CALL FOR MANLU AL ENGINE SHLUTCOWN FOR
COMMAND PATH FAILURES. QURING PAD ABORT, THE CREW WILL SHUT DOWN THE
EMGIME FOLLOWED BY THE GROUND LAUNCH SEQUENCER (GLS) CLOSING THE
PREVALVES. FOR ASCENT. THE CRSW WILL SHUT DOWwWMN THE ENGINE AND THE GPC'S
WYILL CLOSE THE PREVALWES. FOR ASCENT, THIS PROCEDURE 15 QOMLY USEFUL IF THE
FAILURE CAN EE DETECTER EARLY ENCOLUGH FRIOR TD MECO (EEFORE THE L&ST 30
SECONDS). COMMAND PATH FAILURE 183 OMLY DETECTABLE viA TELEMETRY ., GROUND
TLIGHT COMTROLLER WOULD DETECT A COMMAND PATH FAILURE IF HO THAMNGE IN
GH2 QUTLET PRESSURE QCCURS WHEN THROTTLE COMMANDS ARPE ISSUSD DURING
AE THROTTLE DOWN OR FINE COUNT, THE GH2 QUTLET PRESSURE IS DOWNLINKED
WA OF MM AND DDES NOT GO THROUGH THE EIU. THE CREW ASSUMES A COMMAND
PATH FAILURE iF THEY HAVE SAD AN INCHCATION OF & DATA FATH FAILURE DURING
THE LAST 30 SECONDS PRIQR TO MECD OF MCC CANNDT CONFIRM COMMAND PATH
EXISTENZE.

- ADPROVALS -
ECITORIALLY AFFRDVED Rl ; “a‘a-ﬂ S Sl
EDITORIALLY APEROVED JSC A AN T
TECHKIZA_ APPROVAL VA APPROVAL FORE ' ea.CIL-013 u;./s
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